Vitamin D is a unique substance with properties of both a vitamin and a hormone. Over many decades it has been considered an essential vitamin for bone mineral homeostasis. In the recent past there has been growing appreciation for its role in many other areas of human health including immune regulation, metabolic and cell proliferation and differentiation (1) . These pleiotropic effects of vitamin D are called non-classic actions of vitamin D.
In response to the awareness of these recently recognised health benefits there has been a continuous debate about vitamin D's safety and efficacy. Most of these benefits related to the classic actions of vitamin D occur with much higher doses than what is considered safe and nutritionally sufficient dose, a long ago.
Before 1997, adequate daily intake of vitamin D as advocated by the Food and Nutrition Board (FNB) was 200 IU, which is similar to half the amount found in a teaspoon of cod liver oil. According to Vieth, however, there is no adequate evidence to prove that this dose of vitamin D has any effect on the serum 25(OH) D concentrations which is the correct and objective way of determining vitamin D status in the body (2) .
Although most people believe that the daily intake of vitamin D is 200 IU, in 1997 the tolerable upper limit of (UL) vitamin D was increased up to 2000 IU / day by the FNB (3). Subsequently, there have been many well designed human clinical trials where the safety and tolerability of higher vitamin D doses were established.
The method of calculating the safe tolerable UL of vitamin D by the FNB consists of three steps; identification of hazards, dose response evaluation and derivation of UL.
Identification of hazards includes evaluation of data regarding the substance in relation to its adverse effects towards human. Type and severity of adverse effects are identified in this step. In dose response evaluation, oral intake and adverse effects that result from the substance are evaluated quantitatively. This step identifies the No Observed Adverse Effect Level (NOAEL), Lowest Observed Adverse Effects Level (LOAEL) and degree of uncertainty assigned by a numerical value. If someone is selecting vitamin D dose as the NOAEL, which has been tested in one or more adequately designed randomised control trial/s that is free of adverse effects we can use 1 as the uncertain factor (UF). Stern et al, (1981) used vitamin D3 100,000 IU as a single morning dose for four days in 24 adults and no adverse effects were observed (9) . These are only few to illustrate the point that the much higher doses of vitamin D can be safely used without any evidence of toxicity.
The fact that toxic signs of vitamin D are primarily meadiated through elevation of serum calcium was known for a long time. These include fever, chills, vomiting, anorexia, conjunctivitis, thirst and polyuria. There is, however, no consensus on the dose of vitamin D which causes these symptoms. Considering the reports on the adverse effects of vitamin D, many of them were due to accidental consumptions in which the exposures were far above those given in human clinical trials. These are good examples to support that acute toxic potential of increased serum calcium concentrations could occur only with very large doses of vitamin D.
Mixing of vitamin D in its crystalline form into the 3 table sugar resulted in an intake of 42,000 micrograms per day and continuing this dose for several months produced symptoms of hypercalcaemia in two people (10). Administrating 2.4 million IU of vitamin D over days to a two year old boy produced toxic symptoms due to hypercalcaemia (11) .
Therefore scientists are continuously challenging the current UL of vitamin D of 2000 IU, as weight of evidence support for a much higher dose (10,000 IU / day) as the UL of vitamin D.
Recognition of the traditional therapeutic dose as the safe UL of vitamin D can potentially restrict research efforts and prevent obtaining additional health benefits of vitamin D.
